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AEROSOL-GENERATING DEVICE HAVING
A MOVABLE COMPONENT FOR
TRANSFERRING AEROSOL-FORMING
SUBSTRATE

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application 1s a U.S. national stage application of
PCT/EP2019/064884, filed on Jun. 6, 2019, which 1s based

upon and claims the benefit of priority from European patent
application no. 18176362 .4, filed Jun. 6, 2018, the entire
contents of each of which are incorporated herein by refer-
ence.

TECHNICAL FIELD

The present invention relates to an aerosol-generating,
device that operates by heating an aerosol-forming substrate.
In particular, the mvention relates to handheld aerosol-
generating devices which vaporise a liquid aerosol-forming
substrate by heating to generate an acrosol for inhalation by
a user.

DESCRIPTION OF THE RELATED ART

In aerosol-generating devices wherein a liquid aerosol-
forming substrate i1s heated to generate an aerosol, it is
known to provide an electric heater comprising at least one
resistive heating element arranged to heat the aerosol-
forming substrate. A supply of the liquid aerosol-forming
substrate 1s held 1n a storage tank and directed along a liquid
supply path towards the heating element. In order to supply
a correct amount of liquid aerosol-forming substrate irre-
spective of the position of the storage tank reported to
gravity, 1t 1s known to provide a high retention material
(HRM) with capillary properties at an exit of the storage
tank and 1n contact with the heating element.

Typically, when a user activates the device, for example,
by pressing a button or inhaling through the device, an
clectric current passes through the heating element and
causes resistive heating which vaporises the liquid in the
HRM. The device has inlet and outlet openings and 1s held
within an airflow path so that air 1s drawn past the HRM and
entrains the vapour. The vapour subsequently cools to form
an aerosol.

However, when—during a pull of the user—electric cur-
rent 1s supplied to the heating element to heat the HRM and
vaporise the liquid aerosol-forming substrate, the heating
clement may also heat, by conduction and convection, the
rest of the liquid aerosol-forming substrate in the storage
tank. This 1s undesirable 1n that it may alter the properties
and quality of the liquid aerosol-forming substrate. Further,
the overall energy efliciency of the device may be impacted.
In addition, this may undesirably impact on the number of
puils for a given quantity of liquid aerosol-forming substrate
in the storage tank.

It would be desirable 1n such electrically operated aerosol-
generating devices to ensure that, during a pull of the user,
only the predetermined portion of liquid aerosol-forming
substrate that should be vaporised during such pufl be
heated.

SUMMARY

According to an aspect of the present invention, there 1s
provided an aerosol-generating device comprising: a storage
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2

container containing a supply of a liquid aerosol-forming
substrate, the storage container having an outlet; a heating
clement spaced from the storage container, the heating
clement adapted to vaporise the liquid aerosol-forming
substrate to form an inhalable aerosol; a transfer element
located between the storage container and the heating ele-
ment, the transier element adapted to receive and retain
liquid aerosol-forming substrate from the storage container
and capable of being operatively coupled with the heating
clement to supply the received liquid aerosol-forming sub-
strate to the heating eclement. At least one of the transfer
clement and the heating element 1s movable between a
loading position and a heating position, wherein the aerosol-
generating device 1s configured such that: when the at least
one of the transier element and the heating element 1s in the
loading position, the transier element 1s 1n fluid communi-
cation with the outlet of the storage container or with the
outlet of the storage container and with the heating element;
and when the at least one of the transfer element and the
heating element 1s 1n the heating position, the transier
clement 1s 1n fluid communication with the heating element
and the heating element 1s activated to vaporise liquid
acrosol-forming substrate retained 1n the transfer element.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention will now be further described with refer-
ence to the figures 1 which:

FIG. 1 shows a schematic, sectional side view of a detail
of an aerosol-generating device according to an embodiment

of the present invention 1n the loading position;

FI1G. 2 shows a schematic, sectional side view of a detail
of the aerosol-generating device of FIG. 1 in the heating
position;

FI1G. 3 shows a schematic, sectional side view of a detail
ol an aerosol-generating device according to an alternative
embodiment of an aerosol-generating device in accordance
with the present invention; and

FIGS. 4 and 5 shows schematic, sectional top views of a
detail of the aerosol-generating device of FIG. 3 1n the
loading position and the heating position, respectively.

DETAILED DESCRIPTION

As used herein, the term “aerosol-generating device”
relates to a device that interacts with an aerosol-forming
substrate to generate an aerosol.

As used 1n the context of the present invention, the term
“aecrosol-generating substrate” relates to a substrate capable
of releasing volatile compounds that can form an aerosol.
Such volatile compounds may be released by heating the
aerosol-forming substrate. An aerosol-forming substrate
may conveniently be part of an aerosol-generating article or
smoking device.

The aerosols generated from aerosol-forming substrates
of aerosol-generating devices according to the invention
may be visible or invisible and may include vapours (for
example, fine particles of substances, which are in a gaseous
state, that are ordinanly liquid or solid at room temperature)
as well as gases and liquid droplets of condensed vapours.

As used herein, the term “longitudinal” refers to the
direction corresponding to the main longitudinal axis of the
acrosol-generating device, which extends between the
upstream and downstream ends of the aerosol-generating
device. During use, air 1s drawn through the aerosol-gener-
ating device 1n the longitudinal direction. The term “length”
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denotes the dimension of a component of the aerosol-
generating device 1n the longitudinal direction.

The term “transverse” refers to the direction that 1s
perpendicular to the longitudinal axis. Any reference to the
“cross-section” of the aerosol-generating device or a com-
ponent of the aerosol-generating device refers to the trans-
verse cross-section unless stated otherwise.

As used herein, the terms “upstream™ and “downstream”
describe the relative positions of elements, or portions of
clements, of the aerosol-generating device in relation to the
direction 1 which the aerosol i1s transported through the
aerosol-generating device during use.

Within the meaning of the present specification, the term
“radial” 1s used to describe the direction 1dentified by a line
ol a set of straight lines extending in a plane perpendicular
to the longitudinal axis and passing through the point at
which the longitudinal axis intersects the perpendicular
plane. Thus, the term “radial direction” generally identifies
a direction perpendicular to the longitudinal axis and 1s used,
in particular, when describing an aerosol-generating device
having a substantially cylindrical shape.

As used herein, the term “liquid flow path” refers to a
portion of a route along which a liquid tlows or 1s otherwise
transierred, whether 1n a housing, in or on a non-porous
component or material, 1n or on a porous-component or
material or any combination thereof. The liquid flow path
may be at least partly defined by fluid passages, chambers,
channels, conduits, matrices or other structures 1n which or
through which a liquid can travel. In an aerosol-generating
device 1 accordance with the present invention, a liqud
flow path can always be 1dentified, at any time and 1n any
configuration, between an outlet of the storage container,
which holds a supply of a liquid aerosol-forming substrate,
and the heating element which 1s operated to vaporise
acrosol-forming substrate to form an inhalable aerosol.
Because 1n an aerosol-generating device in accordance with
the invention at least one of the transier element, the heating,
clement and the storage container 1s movable, a physical
distance between any two of such components may change
over time and in different configurations of the device. Thus,
an overall length of the liquid flow path extending from the
outlet of the storage container to the heating element may
vary over time and in different configurations of the device.
By way of example, in an embodiment where the transfer
clement 1s movable coupled with the storage container, a
length of the liquid flow path extending from the outlet of
the storage container to the heating element will be smaller
when the transfer element and the storage container are in
the heating position than when the transfer element and the
storage container are 1n the loading position.

As used herein, the terms “inhalation” and “pufl” are
cllectively interchangeable and are intended to refer to the
action of a user drawing on an end of the device to draw
aerosol from the device.

In contrast to existing aerosol-generating devices, accord-
ing to the present invention there 1s provided one such
device wherein one or more of the transier element (on 1ts
own, or 1ntegral with the storage container) and the heating
clement are provided as components movable between a
loading position and a heating position. Thus, 1n practice, the
invention provides for two distinct configurations of the
device. When the movable component(s) 1s (are) in the
loading position, the device 1s configured such that the
transier element 1s placed 1n fluid communication with the
outlet of the storage container or with the outlet of the
storage container and with the heating element, whereby
some liquid aerosol-forming substrate can be transferred
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from the storage container to the transfer element. When the
movable component(s) 1s (are) 1n the heating position, the
device 1s configured such that the transfer element 1s 1n fluid
communication with the heating element and the heating
clement 1s activated to vaporise liquid aerosol-forming sub-
strate retained 1n the transier element.

With the arrangement of the invention, it 1s advanta-
geously possible to have only a predetermined, metered
amount of the liquid aerosol-forming substrate being
directly heated by the heating element, while the remainder
of the supply of liquid aerosol-forming substrate 1s main-
tamned at some distance from the heating element. Thus,
heating by convection or conduction of the remainder of the
supply of liquid aerosol-forming substrate in the storage
container may be substantially prevented. Therefore, the
properties and quality of the supply of liguid aerosol-
forming substrate, and consequently of the aerosol formable
by the device, may advantageously be preserved.

Further, because heat may selectively supplied 1n a con-
trolled manner only to such predetermined, metered amount
of liquid aerosol-forming substrate, 1t 1s generally possible
to 1mprove the overall energy efliciency of the aerosol-
generating device.

In addition, by having only a predetermined, metered
amount of liquid aerosol-forming substrate 1s eflectively
heated and vaporised with each pull, as 1s made possible by
an aerosol-generating device in accordance with the present
invention, 1t 1s easier to ensure that a given quantity of liquid
acrosol-forming substrate in the storage container will last
for a predetermined number of user inhalations.

As brietly described above, an aerosol-generating device
in accordance with the present invention comprises a storage
container containing a supply of a liquid aerosol-forming
substrate, the storage container having an outlet.

The liquid aerosol-forming substrate 1in the storage con-
tainer of a device 1n accordance with the present invention
may comprise a tobacco-containing material comprising
volatile tobacco flavour compounds which are released from
the liquid upon heating. The liquid aerosol-forming sub-
strate may comprise a non-tobacco material. The liquid
acrosol-forming substrate may include water, solvents, etha-
nol, plant extracts and natural or artificial flavours. Prefer-
ably, the liquid aerosol-forming substrate comprises an
aerosol former. Suitable aerosol formers include polyhydric
alcohols or mixtures thereof, such as propylene glycol,
triethylene glycol, 1,3-butanediol and glycerine. The liquid
acrosol-forming substrate 1n the liquid storage section may
comprise nicotine.

The storage container may comprise a porous carrier
material, wherein the liquid aerosol-forming substrate 1s
provided on the porous carrier material. Advantageously,
providing the liquid aerosol-forming substrate on a porous
carrier material may reduce the risk of the liquid aerosol-
forming substrate leaking from the storage container.

The porous carrier material may comprise any suitable
material or combination of materials which 1s permeable to
the liquid aerosol-forming substrate and allows the liquid
acrosol-forming substrate to migrate through the porous
carrier material. Preferably, the material or combination of
materials 1s mert with respect to the liquid aerosol-forming
substrate. The porous carrier material may or may not be a
capillary material. The porous carrier material may comprise
a hydrophilic material to improve distribution and spread of
the liquid aerosol-forming substrate. This may assist with
consistent acrosol formation. The particular preferred mate-
rial or materials will depend on the physical properties of the
liquid aerosol-forming substrate. Examples of suitable mate-
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rials are a capillary matenal, for example a sponge or foam
material, ceramic- or graphite-based materials 1n the form of
fibres or sintered powders, a foamed metal or plastics
matenal, a fibrous material, for example made of spun or
extruded fibres, such as cellulose acetate, polyester, or
bonded polyolefin, polyethylene, terylene or polypropylene
fibres, nylon fibres or ceramic. The porous carrier material
may have any suitable porosity so as to be used with
different liquid physical properties.

Further, an aerosol-generating device 1 accordance with
the present invention comprises a heating element spaced
from the storage container, the heating element adapted to
vaporise the liquid aerosol-forming substrate to form an
inhalable aerosol. In at least one example embodiment, the
heating element may be formed of any suitable electrically
resistive materials.

Further, the aerosol-generating device comprises a trans-
fer element located between the storage container and the
heating element, wherein the transfer element 1s adapted to
receive and retain liquid aerosol-forming substrate from the
storage container and capable of being operatively coupled
with the heating element to supply the received liquid
aerosol-forming substrate to the heating element. The trans-
fer element may comprise a capillary material adapted to
hold the liquid aerosol-forming substrate. The capillary
material may be a capillary material with a fibrous or spongy
structure or a capillary material comprising a bundle of
capillaries. For example, the capillary material may com-
prise a plurality of fibres or threads or other fine bore tubes.
The fibres or threads may be generally aligned such that the
liquid aerosol-forming substrate can be conveyed towards
the heating element. As an alternative, the capillary matenal
may comprise a sponge-like or foam-like material. The
structure of the capillary material forms a plurality of small
bores or tubes, through which the liquid aerosol-forming
substrate can be transported by capillary action. The capil-
lary material may comprise any suitable material or combi-
nation of materials. Examples of suitable materials are a
sponge or foam material, ceramic- or graphite-based mate-
rials in the form of fibres or sintered powders, foamed metal
or plastics material, a fibrous matenal, for example made of
spun or extruded fibres, such as cellulose acetate, polyester,
or bonded polyolefin, polyethylene, terylene or polypropyl-
ene fibres, nylon fibres or ceramic. The capillary material
may have any suitable capillarity and porosity so as to be
used with different liquid physical properties. The liquid
aerosol-forming substrate has physical properties, including
but not limited to viscosity, surface tension, density, thermal
conductivity, boiling point and vapour pressure, which allow
the liqud aerosol-forming substrate to be transported
through a capillary medium by capillary action.

Alternatively, or in addition, the transfer element may
contain a carrier material for holding a liquid aerosol-
forming substrate. The carrier material may be a foam, a
sponge or a collection of fibres. The carrier material may be
formed from a polymer or co-polymer. In one embodiment,
the carrier material 1s a spun polymer.

In some embodiments, the transfer element 1s movable
between the storage container and the heating element, and
the aerosol-generating device 1s configured such that, when
the transfer element 1s 1n the heating position, the transier
clement 1s operatively coupled with the heating element and
liguid aerosol-forming substrate retained in the transfer
clement 1s supplied to the heating element.

Preferably, the transfer element 1s movable independently
of the storage container. In other words, as the transfer
clement moves between the loading position and the heating
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position, the storage container does not move with the
transier element. In addition, or as an alternative, the transier
clement 1s movable independently of the heating element. In
other words, as the transfer element moves between the
loading position and the heating position, the heating ele-
ment does not move with the transfer element.

More preferably, the transfer element 1s movable while
the storage container 1s not. This 1s advantageous 1n that the
remainder of the supply of liquid aerosol-forming substrate
within the storage container 1s kept separate and at a distance
from the heating element during the heating phase.

Without wishing to be bound by theory, it 1s understood
that the volume between the outlet of storage container and
the heating element may act, 1n practice, as a heat shield.
This 1s desirable because it mimimises the likelihood that,
during use, heat be supplied to the remainder of the liquid
aerosol-forming substrate by convection and conduction.

Even more preferably, the transfer element 1s movable
while neither the storage container nor the heating element
1s movable. In practice, the transier element alone 1s mov-
able along the liquid supply path between the storage
container and the heating element.

Accordingly, in such embodiments preservation of the
properties of the liquid aerosol-forming substrate 1s advan-
tageously particularly favoured. On the other hand, because
the transfer element effectively acts as a Iid or cover for the
storage container, when the transfer element 1s moved away
from the storage container, droplets of liquid aerosol-form-
ing substrate may be undesirably released through the outlet
of the storage container. In particularly preferred embodi-
ments, use of a fluid-permeable heating eclement (for
example, a heating element provided 1n the form of a mesh
heater) may counter this by acting substantially as a filter.

In alternative embodiments, the transfer element 1s mov-
able coupled with the storage container, the device being
configured such that, when the transfer element 1s in the
heating position, the transier element 1s operatively coupled
with the heating element and liquid aerosol-forming sub-
strate 1s supplied from the transier element to the heating
clement.

While there 1s a possibility that 1n such embodiments
some heat may, during use, be supplied by conduction or
convection to the remainder of the supply of liquid aerosol-
forming substrate in the storage container, this arrangement
advantageously minimises possible losses ol aerosol-form-
ing substrate.

Preferably, the device further comprises a power supply;
a controller; and an actuator for moving the transfer element
along the liquid supply path. The controller 1s configured to:
monitor air tlow at a location 1n the device based on
detection of a change 1n air flow indicative of a user
inhalation; power the actuator such that the transier element
moves, on 1ts own or coupled with the storage container,
from the loading position to the heating position; power the
heating element to vaporise liquid aerosol-forming substrate
retained 1n the transfer element. This 1s advantageous 1n that,
in response to a user’s pull on the device, the device 1s thus
configured to automatically transfer some liquid aerosol-
forming substrate to the heating position, wherein it can be
heated to promptly and efliciently deliver an inhalable
aerosol to the user.

More preferably, the controller 1s configured to supply to
the heating element a predetermined amount of power, the
predetermined amount of power being suflicient for the
heating element to vaporise the amount of liquid aerosol-
forming substrate retained in the transifer element. In other
words, the controller may advantageously be configured to
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operate the heating element to supply an amount of thermal
energy tailored to the actual, current requirement during use.
Thus, power wastes are desirably reduced and, because the
amount of heat generated 1s substantially dosed to vaporise
only the content of the transfer element, the likelihood that
the transfer element accumulates thermal energy that may
then be transierred back to the storage container 1s reduced.
This results 1n a more eflicient overall power management.
At the same time, the likelihood that the transfer element or
the storage container may be overheated during use 1s
significantly reduced.

In some embodiments, the controller may be configured
to power the actuator such that the transier element moves,
on i1ts own or coupled with the storage container, back from
the heating position to the loading position after a predeter-
mined amount of time (T ,,,). Thus, the device 1s configured
to move the transier element back to the loading position
alter such predetermined amount of time even though the
user inhalation 1s still 1n progress.

This has the advantage that, in those embodiments where
the transier element acts as a lid or cover for the storage
container and 1s movable on 1ts own away from the outlet of
the storage container, every time that liquid aerosol-forming,
substrate 1s transferred to the heating element, the outlet of
the storage container eflectively remains without a lid or
cover only for an opeming time (T ) which corresponds to
the sum of the predetermined amount of time (heating time,
T,,,) and a time (T,,) required for moving the transfer
clement from the loading position to the heating position and
back. The time (T,,) required for moving the transfer ele-
ment can be determined to be short by selecting a suitable
actuator and power source, and so the overall opening time
(T,) may be minimised to help prevent leaks from the
storage container.

Further, this has the advantage that, because the movable
transier element stays operatively coupled with the heating
clement only for a predetermined, generally short, heating
time (1 »), the transfer element 1s unlikely to accumulate an
excessive amount of heat that could be transferred to the
storage container when the transfer element 1s back in the
loading position (1n the embodiments wherein the transfer
clement 1s movable on its own). In those embodiments
wherein the transfer element 1s movable coupled with the
storage container, 1t 1s also advantageous that the transfer
clement stays operatively coupled with the heating element
for such a short period of time, since the amount of heat that
can be supplied by conduction or convection to the transfer
clement and the storage container can thus be minimised.

In embodiments wherein the controller 1s configured to
move the transier element back from the heating position to
the loading position after a predetermined heating time
(1,,5), the controller may be configured to move the transfer
clement, on 1ts own or coupled with the storage container,
back and forth between the loading position and the heating,
position more than once, depending on one or more of the
duration of the user inhalation, the amount of aerosol-
forming substrate that can be loaded onto the transfer
clement and delivered to the heating element, the heating
time (1,,). By adjusting these parameters, 1t 1s advanta-
geously possible to minimise the time effectively spent by
the transfer element in the heating position whilst at the
same time ensuring that an adequate amount of aerosol-
forming substrate 1s aerosolised and delivered to the user
during the inhalation.

In alternative embodiments, the controller may be con-
figured to power the actuator such that the transfer element
moves, on 1ts own or coupled with the storage container,
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back from the heating position to the loading position based
on detection of a change 1n air flow at a location 1n the device
indicative of the end of a user inhalation.

In such embodiments, the amount of liquid aerosol-
forming substrate transferred to the heating element will
have to be generally greater and suflicient to ensure that the
user can recerve a suilicient amount of aerosol for the whole
duration of the inhalation. On the other hand, movement of
the transfer element between the loading position and the
heating position may be slower than in the embodiments
described above, which—in cases where the transfer ele-
ment 1s movable on 1ts own—may advantageously prevent
droplets of liquid aerosol-forming substrate from being
formed during movement of the transfer element.

In those embodiments wherein the transfer element 1s
movable on 1ts own, the transier element may comprise a
first end surface and a second end surface distal from the first
end surface, the first end surface facing the storage container
when the at least one of the transfer element and the heating
clement 1s in the loading position. In some embodiments, the
device may be configured such that, when the at least one of
the transfer element and the heating element 1s in the loading
position, the first end surface of the transfer element faces
the heating element.

Thus, one such device 1s configured to eflectively rotate
the transfer element about an axis thereof as i1t 1s moved
between the loading position and the heating position. By
way of example, where the transfer element extends between
opposite, substantially flat end surfaces, the device 1s con-
figured to rotate the transier element by about 180 degrees
while moving the transfer element between the loading
position and the heating position. In such embodiments, the
transier element may have no through holes, which may be
advantageous 1n that, when the transier element lies against
the outlet storage container, leaks of aerosol-forming sub-
strate from the storage container may more eflectively be
prevented.

The opposite end surfaces of the transfer element may be
suitable textured to reversibly attract and trap a liquid, such
that it can be released to the heating element. By way of
example, a surface of the transfer element may comprise a
plurality of spikes.

Preferably, the device 1s configured to not rotate the
transier element back to its mitial orientation while moving
the transfer element back from the heating position to the
loading position. Thus, when back 1n the loading position,
the transier element contacts the storage container on the
side of the end surface that has not come mto contact with
the heating element. This may advantageously help prevent
transierring heat, which will have been accumulated mostly
on the opposite end surface of the transier element, to the
storage container.

In alternative embodiments, the transfer element may
comprise at least one through conduit extending from the
first end surface to the second end surface, and the device
may be configured such that, when the at least one of the
transfer element and the heating element 1s 1n the loading
position, the second end surtace of the transier element faces
the heating element.

This 1s advantageous in that movement of the transfer
clement as a whole 1s simplified as the liqmd aerosol-
forming substrate can be transferred through the at least one
conduit, which can be {facilitated by the kinetic energy
transierred to the liquid substrate upon moving the transier
clement. In some preferred embodiments, the transfer ele-
ment may be provided in the form of a fluid-permeable
clement, such as a mesh. Even more preferably, both transter
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clement and heating element may be provided in the form of
a flmd-permeable element. For example, both can be pro-
vided as meshes, the respective grids of the meshes being
mutually arranged such that, when in the loading position, a
wire of the mesh of the transfer element faces a gap between
adjacent wires of the mesh of the heating element.

The mesh may be woven or non-woven. The mesh may be
formed using different types of weave or lattice structures.
The mesh may also be characterized by 1ts ability to retain
liquad.

In other embodiments, the heating element 1s movable to
and from the storage container, the device being configured
such that, when the heating element 1s in the loading
position, the transier element 1s operatively coupled with the
heating element and liquid aerosol-forming substrate 1s
supplied from the transfer element to the heating element.

Preferably, the heating element 1s movable independently
of the storage container and the transfer element. In other
words, as the heating element moves between the loading
position and the heating position, the storage container and
the transier element preferably do not move with the heating,
clement. In practice, the heating element alone 1s movable
along the liquid supply path.

In such embodiments the heating element 1s provided as
a fluid-permeable element, such as a mesh, or comprises a
portion of high retention material (HRM) attached to a
heating means, such that liquid aerosol-forming substrate
can be carried away from the storage container and to the
heating position. In practice, the heating element both moves
acrosol-forming substrate away from the storage container
and heats the aerosol-forming substrate so as to deliver
aerosol to the user.

In some of these embodiments, the device may comprise
an actuator for moving the heating element and a controller
of the device 1s configured to monitor air flow at a location
in the device, based on detection of a change 1 air tlow
indicative of a user inhalation, and to power the actuator
such that the heating element moves from the heating
position to the loading position and back, or from the
loading position to the heating position. Further, the con-
troller 1s configured to supply a predetermined amount of
power to the heating element, the predetermined amount of
power being suilicient for the heating element to vaporise
liquid aerosol-forming substrate retained in the heating
clement.

In an alternative embodiment, the aerosol-generating
device 1s configured such that the heating element 1s mov-
able from the loading position to the heating position 1n
response to a pressure change determined by a user inhala-
tion. This may advantageously simplity the construction and
operation of the device, such that there 1s no need for an
clectronically controlled actuator, but the heating element—
which also performs the task of transporting liquid aerosol-
forming substrate away from the storage container—is
moved by a pneumatic or mechanical actuator 1n response to
a pressure change caused by the user drawing air into and
through the device.

In preferred embodiments, an aerosol-generating device
in accordance with the invention comprises a controller
connected to the at least one of the transfer element and the
heating element, wherein the controller 1s configured to
monitor changes 1n an electric property of the at least one
transier element and the heating element, the electric prop-
erty being indicative of a change in the amount of liqud
aerosol-forming substrate carried by the at least one of the
transier element and the heating element.
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Preferably, in an acrosol-generating device 1n accordance
with the invention, at least one of the heating element and
the transier element 1s fluid-permeable.

In an aerosol-generating device 1n accordance with the
invention the transfer element 1s preferably adapted to
receive and retain a predetermined amount of liquid aerosol-
forming substrate from the storage container and capable of
supplying the received predetermined amount of liquid
aerosol-forming substrate to the heating element when
operatively coupled with the heating element. This 1s advan-
tageous 1n that, because a finite and known amount of
aerosol-forming substrate i1s transierred from the storage
container to the heating element every time that the transfer
clement 1s moved between such components, 1t 1s easy to
control the amount of power supplied to the heating element
such that 1t supplies a correspondingly finite and predeter-
mined amount of heat to the aerosol-forming substrate the
transier element has carried from the storage container to the
heating element. This enables a highly eflicient management
of the aerosol-generating device from a power consumption
viewpoint, since the heating element may be powered to
supply exactly the amount of heat necessary and suflicient
for acrosolising only the predetermined amount of aerosol-
forming substrate. Further, 1t has the consequence that the
likelihood of the transfer element becoming overheated and
ol excessive heat being supplied to the storage container
when the transfer element 1s moved back into the loading
position may be significantly reduced.

Preferably, the predetermined amount of liquid aerosol-
forming substrate 1s at least about 3 microlitres. More
preferably, the predetermined amount of liquid aerosol-
forming substrate 1s at least about 6 microlitres. In addition,
or as an alternative, the predetermined amount of liquid
acrosol-forming substrate 1s preferably less than about 30
microlitres.

The components of an aerosol-generating device 1n accor-
dance with the present invention may be arranged in space
according to several set-ups. Depending on how the storage
container, the transier element and the heating element are
arranged 1n space with respect to one another, several spatial
configurations of a liqud supply path are possible.

Different spatial arrangements of the various components
of an aerosol-generating device in accordance with the
present invention are possible. In some embodiments, the
transier element and the heating element are longitudinally
aligned and a longitudinal distance between the transfer
clement and the heating element in the loading position 1s
different from a longitudinal distance between the transfer
clement and the heating element 1n the heating position. In
these embodiments, a liquid supply path can be i1dentified
that extends in the longitudinal direction between the outlet
of the storage container and the heating element.

In general, where the transfer element 1s movable on 1ts
own or coupled with the storage container, the transier
clement will be farther away from the heating element 1n the
loading position than in the heating position. In those
embodiments where the storage container moves along with
the transier element, a length of the liquid supply path will
be smaller 1n the heating position than in the loading
position. Where the heating element 1s movable, a longitu-
dinal distance between the heating element and the transfer
clement 1n the loading position will be less than a longitu-
dinal distance between the heating element and the transfer
clement 1n the heating position.

In other, alternative embodiments, the transfer element
and the heating element are substantially concentrically
arranged and a radial distance between the transfer element
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and the heating element 1n the loading position 1s different
from a radial distance between the transier element and the
heating element in the heating position.

The aerosol-generating device 100 shown i FIGS. 1 and
2 comprises a storage container 10 containing a supply of a
liquid aerosol-forming substrate, the storage container 10
having an outlet 12. Further, the device 100 comprises a
heating element 14 longitudinally spaced from the storage
container 10. The heating element 14 1s adapted to vaporise
the liquid aerosol-forming substrate to form an inhalable
aerosol.

The aerosol-generating device 100 further comprises a
transier element 16 located between the storage container 10
and the heating element 14. The transfer element 16 1s
adapted to receive and retain liquid aerosol-forming sub-
strate 11 from the storage container 10 and capable of being
operatively coupled with the heating element 14 to supply
the liquid aerosol-forming substrate received from the stor-
age container 10 to the heating element 14. In the embodi-
ment of FIGS. 1 and 1, a liquid supply path can be 1dentified
that extends from the outlet 12 of the storage container 10 to
the heating element 14. Along such liquid supply path, the
transier element 16 1s downstream of the storage container
10 and upstream of the heating element 14.

In more detail, the transier element 16 1s adapted to
receive and retain a predetermined amount of liquid aerosol-
forming substrate, namely about 3 microlitres, from the
storage container 10 and capable of supplying such received
predetermined amount of liquid aerosol-forming substrate to
the heating element 14 when operatively coupled with the
heating element 14.

In this embodiment, the transfer element 16 1s movable
between a loading position (as shown mn FIG. 1) and a
heating position (seen 1 FIG. 2). The aerosol-generating,
device of FIGS. 1 and 2 1s configured such that: when the
transier element 16 1s 1n the loading position, the transier
clement 16 1s 1n fluid communication with the outlet 12 of
the storage container 10. When the transfer element 16 1s in
the heating position, the transier element 16 1s 1 fluid
communication with the heating element 14 and the heating
clement 1s activated to vaporise liquid acrosol-forming sub-
strate retained 1n the transfer element 16.

The aerosol-generating device of FIGS. 1 and 2 further
comprises electronics 18 comprising a power supply and a
controller, and an actuator (not shown) for moving the
transier element 16 between the storage container 10 and the
heating element 14 along the hquld supply path. The con-
troller 1s configured to monitor air flow at a location in the
device 100 based on detection of a change in air tlow
indicative of a user inhalation (indicated schematically by
the arrow 1n FIGS. 1 and 2); to power the actuator such that
the transier element 16 moves on its own from the loading
position to the heating position; to supply a predetermined
amount of power to the heating element 14, the predeter-
mined amount of power being suflicient for the heating
clement to vaporise the liquid aerosol-forming substrate
retained 1n the transfer element 16.

Reference numeral 200 i FIG. 3 identifies another
embodiment of an aerosol-generating device 1n accordance
with the present invention. The device 200 differs from the
device 100 for the spatial arrangement of the various com-
ponents of the device. As will be described in more detail
below, 1n this embodiment the transtfer element 16 and the
heating element 14 are substantially concentrically arranged,
and a radial distance between the transier element 16 and the
heating element 14 1n the loading position 1s different from
a radial distance between the transier element 16 and the
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heating element 14 in the heating position. For the sake of
clanty, wherever possible, the same numerals will be used 1n
the following description to identily components of the
device 200 corresponding structurally and functionally to
the components of the device 100.
The aerosol-generating device 200 comprises a storage
container 10 containing a supply of a liquid aerosol-forming
substrate, the storage container 10 having two outlets 12. As
seen 1 FIGS. 4 and 5, the storage container 10 has an
annular cross-section. Further, the device 200 comprises a
heating element 14 arranged centrally and radially spaced
from the outlets 12 of the storage container 10. The heating
clement 14 1s adapted to vaporise the liquid aerosol-forming
substrate to form an inhalable aerosol.
The aerosol-generating device 200 further comprises a
pair of transier elements 16 located at a radially intermediate
position between the storage container 10 and the heating
clement 14. The transfer elements 16 are adapted to receive
and retain liquid aerosol-forming substrate from the storage
container 10 and capable of being operatively coupled with
the heating element 14 to supply the liquid aerosol-forming
substrate received from the storage container 10 to the
heating element 14.
In this embodiment, both transfer elements 16 are mov-
able between a loading position (as shown i FIG. 4) and a
heating position (seen 1n FIG. 5). The aerosol-generating
device of FIGS. 3-4-5 1s configured such that: when the
transier elements 16 are 1n the loading position, the transier
clements 16 are 1n fluid communication with the outlets 12
of the storage container 10. When the transfer element 16 are
in the heating position, the transfer elements 16 are in fluid
communication with the heating element 14 and the heating
clement 1s activated to vaporise liquid aerosol-forming sub-
strate retained 1n the transfer elements 16.
The mvention claimed 1s:
1. An aerosol-generating device, comprising:
a storage container containing a supply of a liquid aero-
sol-forming substrate, the storage container having an
outlet;
a heating element spaced from the storage container, the
heating element being configured to vaporise the liquid
acrosol-forming substrate to form an 1nhalable aerosol;
and
a transier element disposed between the storage container
and the heating element, the transfer element being
configured to receive and retain the liquid aerosol-
forming substrate from the storage container, and to be
operatively coupled with the heating element to supply
the received liquid aerosol-forming substrate to the
heating element,
wherein the transfer element 1s movable on its own along
a liquid supply path between a loading position and a
heating position, the transfer element being movable
independently of the storage container, such that, as the
transier element moves between the loading position
and the heating position, the storage container does not
move with the transfer element,
wherein the aerosol-generating device 1s configured such
that:
when the transfer element 1s 1n the loading position, the
transfer element 1s 1 fluud communication with the
outlet of the storage container, or with the outlet of
the storage container and with the heating element,
and

when the transfer element 1s 1n the heating position, the
transier element 1s 1n fluid communication with the
heating element, and the heating element 1s activated
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to vaporise liquid aerosol-forming substrate retained
in the transfer element, and

wherein

the transfer element and the heating element are lon-
gitudinally aligned, and a longitudinal distance
between the transfer element and the heating element
in the loading position 1s greater than a longitudinal
distance between the transfer element and the heat-
ing element in the heating position, or

the transfer element and the heating element are sub-
stantially concentrically arranged, and a radial dis-
tance between the transfer element and the heating
clement in the loading position 1s greater than a
radial distance between the transfer element and the
heating element in the heating position.

2. The aerosol-generating device according to claim 1,
wherein the transier element 1s movable between the storage
container and the heating element, and the aerosol-generat-
ing device being further configured such that, when the
transfer element 1s 1n the heating position, the transier
clement 1s operatively coupled with the heating element and
liguid aerosol-forming substrate retamned in the transfer
clement 1s supplied to the heating element.

3. The aerosol-generating device according to claim 2,
turther comprising;:

a power supply;

a controller; and

an actuator configured to move the transier element along

the liquid supply path,

wherein the controller 1s configured to:

monitor air flow at a location 1n the aerosol-generating
device based on detection of a change in air flow
indicative of a user inhalation,

power the actuator such that the transfer element moves
from the loading position to the heating position, and

power the heating element to vaporise the liquid aero-
sol-forming substrate retained 1n the transfer ele-
ment.

4. The aerosol-generating device according to claim 3,
wherein the controller 1s further configured to power the
actuator such that the transfer element moves back from the
heating position to the loading position after a predeter-
mined amount of time.

5. The aerosol-generating device according to claim 3,
wherein the controller 1s further configured to power the
actuator such that the transfer element moves back from the
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heating position to the loading position based on detection of
the change 1n air flow at the location in the device indicative
of an end of the user inhalation.

6. The aerosol-generating device according to claim 1,
wherein the transfer element comprises a first end surface
and a second end surface distal from the first end surface, the
first end surface facing the storage container when at least
one of the transfer element and the heating element 1s 1n the
loading position.

7. The aerosol-generating device according to claim 6,
wherein the aerosol-generating device 1s further configured
such that, when the transfer element i1s i1n the loading
position, the first end surface of the transfer element faces
the heating element.

8. The aerosol-generating device according to claim 6,

wherein the transfer element further comprises at least

one through conduit extending from the first end sur-
face to the second end surface, and

wherein the aerosol-generating device 1s further config-

ured such that, when the transfer element 1s 1n the
loading position, the second end surface of the transfer
clement faces the heating element.
9. The aerosol-generating device according to claim 1,
turther comprising a controller connected to at least one
of the transfer element and the heating element,

wherein the controller 1s configured to monitor changes 1n
an e¢lectric property of the at least one of the transfer
clement and the heating element indicative of a change
in an amount of the liquid aerosol-forming substrate
carried by at least one of the transfer element and the
heating element.

10. The aerosol-generating device according to claim 1,
wherein at least one of the heating element and the transter
clement 1s fluid-permeable.

11. The aerosol-generating device according to claim 1,
wherein the transter element 1s configured to:

receive and retain a predetermined amount of the liquid

acrosol-forming substrate from the storage container,
and

supply the recerved predetermined amount of the liquid

acrosol-forming substrate to the heating element when
operatively coupled with the heating element.

12. The aerosol-generating device according to claim 11,
wherein the predetermined amount of the liquid aerosol-
forming substrate 1s at least about 3 microlitres.
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